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Respon鼻etoExperimentalPlaybacksof
.Conspeci丘cAlarmCallinFree-ranging
J・p・n・S・macaq…(漁o卿 加oα 如)
ABSTRACT
Alam1.callsofJapanesemacaques(Mα6αoα .加6α'のintheMiyajimagroupwere
recordedt6analyzetheiracousticstructurebyusingthesoundspectrographa耳dthe.
FFTanalyzer.Theresultsrevealedthatalarmcallshadacousticproperti信sappro」
priatetosoundlocation,andsuggestedthatrelativelylowrangeoffrequenciesmight
functionasanalarmsound.Furthermore,effectsofthealarmcallonthebehavior
ofgroupmemberswereexaminedbyusingtheplaybacktechniqueunder.natural
conditions。TheresultsobtainedintheMiyajimagroupindicatedthatplaybacksof
analarmcallemittedbythealphamaleelicitedf玉ightandhighintensityorientation
responsesingrbupmembers.Playbackexperimentsoftheidenticalalarmcallwere
carriedoutintheMinoo-Agroup.Theresultsweresimilarto.those』inthe .Miyajima
group..Theseresultswouldleadto.theconclusionthatalarmcallsofJapanese
macaquesserveasawamingsignaltoconspeci五cindividuals.
Keywords:Japane6emacaque,Alarmcall,PlaybackexperimentWarningsi自na1
INTRODUCTION
Japanesemacaques(Mα046α 」勉 ∬ α'α)givealarmcallsinresponsetopredatorsand
tohumans(Mizuhara,1957;Itani,1963;Izawa,1983).Itani(1963)hypothesizedthat
thealarmcallsofJapanesemacaquesserv6dasawarningsighaltogroupmembers
ofilnpe且dingdanger.1且deed,alarmcallsofJapanesemacaquesseemtoelicitescape
behaviorsbygroupmembers.However,evidellceinsupport.ofthishypothesisis
descriptive,andfewexperilnentalstudieshavebeendonetoclarifythecommunicative.
fuhctionofthealarmcallofJapanesemacaques.
Amorecompletelmderstandingoftheeffectofalarmcallsonthebehaviorof
groupmembersrequiresfurtherstudyoftheresponsesofanimalstosuchcalls
(Marler,1965,1967).However,itisdi茄cult.tostudyresponsesevokedbyalarm
callsund6rhaturalconditions,becausepredatiohonJapanesemacaquesisveryrare .
atpresent.Eヤenwhenittakesplace,...onecanhardly.observe..acompleteincident
byreasonof.itsunexpectedoccurence(Gouzo廿lesetal.,1975).Playbacktechniques
avoidtheseproblemsandarethereforeusefulforinvestigationoftheresponsesof
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animalstoalarmcalls.Seyfarth&Cheney(1980)demonstratedthatplaybacksof
alarmcallsofvervetmo亘keys(c〃 α ψ 航 θ6%5忽 伽 ρ3)elicit6dresponsesinthe
absenceofactualpredators..Usingexperimentalplaybacktechniques,Waser(1975)
foundthatthewhoopgobblesofgreycheckedmangabeys(σ σ`06θう%3αzろ ゴ98ηα)
mediated三nter.groupspacing.Masataka(1983)reportedthatJapanesemacaquesin.
theArashiyama.Agroup,Texas,U.S.A.appearedtorespondcategoricallytoplaybacks
ofsyntheticversionsofalarmandestrouscalls.Buthedidnotinvestigatetheprecise
behavioralresponsestoalarmcalls.
Thepurposeofthispaperis丘rstlytoanalyzeacousticst亡uctureofconspeci丘c
alarmcallsofJapanesemac換quesandsecondlytostudytheirefEectsonthebehavio芋
offree-rangingJapanesemacaquesbyusingtheexperimenζalplaybacktechnique.'
METHODS
8銘勉6'∫
D母tawereco .llectedduringafour.month五eldstμdy(OctobertoDecembgr,1981
andMay,1982)ontwo,baited,free.ranginggroupsofJapanesemacaquesinhabiting
the平esternpartofJapan,theMiyajinlagroup:with70membersandtheMinoo・A
groupwith241members.TheMiyajimagroupcontainedtenadultmalesolderthan
五veyears,22adultfemalesolder.thanfouryears,19juvenilemales,twelvejuvenile
femalesandseveninfahtsbornin1981(JapanMonkeyCenterMiyajimaBranch,
1983).TheMinoo・Agroupcontained20adultmales,79adultfemales,53juvenile
males,54juvenilefemalesand35infants(Yoshidaetal.,1982;Yoshida&Kanazawa,
1983).
Rθo・r伽9α η4α πψ ∫ガ5qブ αzα辮6αzz5
Recordingofalarmcalls.wasmadeovera#hree-monthperiod(OctobertoDecember,
1981)in.Miyajima.:ThealphamaleofthegroupwasdesignatedasatargetanimaI
forrecordingalarmcalls.Twentyminuterecordingswererepeatedbyanobserver
atanintervalof30minutesfrom.ninetothirteeno'clockonagivenday,Behavioral
observationsofthealphamaleandidenti丘6ati6n.ofallthemonkeysgiving.且larm
callsotherthant恥ealphamaleweresimultaneouly.madeusingvideotapesrecorded
byan6therol)server.
Recordingofsounds宙asmadeat19cm/switha.SONYEM-3taperecorderand
aSONYC-74directional.microphone.o亘SONY.ULH.ba.ck.⑳atedtape.Sound
Spectrogralhs.were、madeonaKaydigitalsonagraphmodε17800usingawideband
pass1丘lter(300Hz).overthefrequ6ncyrange.of⊃C.8000Hz.飢dDC.16000Hz.A
Foμrieゴanalysisofthesounds.wasmadewithanOnoSokkipersonalFFTanalyz年r
CH-400....1
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Asingleboutofalarmcallswasusedasaplayback.sti田ulustopartofagroup
whenatleast15animaisincludillgthealphamalewereatthegroup'sfeedingsite.
Theanimalssatonthegroundtoeatwheatgivenfor.theroutinefeeding.Alarm
callswerepresentedatapproximatelynormalilltensitywhennosoundwasuttered
bytheanimals.Aspeaker(FostexFE-103)wasconcealedillabushatadistance
ofabout5-15mfromthealphamale.Responsesofanimalsoccurr量ngwithinthree
secondsofeachpresentationofthealarmcallwereol)servedbyusingportable
videotaperecorder.Alarmcallswerepresentedatotaloffourtimesineachgroup.
Asrapidhabituationofanimalstotheplaybacksoundwasexpected,thepresentation
ofthesoupdwaslimitedtoonceor.twiceoneachexperimentalday.Inthecase
wherethealarmcallwaspresentedtwiceaday,atleast30minuteselapsedbetweeh
thepresentations.PlaybackexperimentswerecollductedonNovelnber18&19,1981
andonMay25,1982inMiyajima.InMinoo,experimentswereconductedon
November10&11,1981andonMay16,1982.
RESUL、TS
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Fifteenboutsofalarmcallsbythe15.year-01dalphamaleoftheMiyajimagroup
wererecorded.Hegavealarmcallsatadistanceofabout15mwhenahumanwas
comingoutofatoolshedwithanetthatwasordinarilyusedtocapturemonkeys.
Thealphamale且edimmediatelyaftergivingtheinitialalarmcall,periodically
looking.towardthemanwiththecapturenet.Thegroupmembersotherthanthe
alpha皿alemostlyIookedtoward重hemancolhingoutofthetoolshed.Sgmeof
them且edasquicklyasthealphamaledid,but,mostfledimmediatelyafterthe
initialalarmcallbythealphamale.Thetail・upposturewasshowllbythealpha
malewhengivingalar皿calls,butpil6erectionofthealphamalewasnotobserved、
Groupmembersotherthanthealphamale.nevergaveanalarmca11.TLesecond
andthirdrankingmaleswerealsointhealarmingsituation,buttheyfledsilently.
Mostofthegroupmembersincludingthealpha皿alesoongatheredonaridgeata
distanceofabout50mfromthemanwiththecapturenet.The.ridgewasordinarily
usedasarestsitebefore紋ndafterfeedinginthemorning.Whenthealphamale
begantoutterthealarmcalls,juvenile.sandinfantsgavesoundswhichmightbe
"Warbly"and"Whistly"sounds(Green
,1975).
The丘rstl)outofsequentialalarm.calls(theinitialalarmcall)bythealphamale
wasnotusedforthetestalarmcalloftheplaybackexperimentsbecausethatitwas
veryfaint.Thesecondboutwasdesignatedfor .thetestalarmcall.Theinterval
betweellthe五rstandsecondalarmcallswasO.96sec.・
Fig.1showsthesoundspectrogramofthetestalarmcalloverthefrequency
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Soulldspectrogramofthetestalarmcall
overthefrequencyrangeofDC-8000Hz.
rangeofDC・8000Hz.Thetwotonalsegmentsconsistingofslightlydifferentfrequ.
encybandsarefollowedbyanoiseburst.Thetonalsegmelltsareseperatedbythe
verticallines.ThetotaldurationofthecallwasO.13sec.Thedurationofthe
tonalsegmentsandthenoiseburstwereO.04secandO.09sec,respectively.The
highestdetectablefrequencyisataround9500Hz(Fig.2),butthepowerspectrum
ofthe丘rstO.04secofthecallindicatesthatthemostenergyoccursfrom1050Hz
to735Hz,withapeak:ofenergyat工050Hz(Fig.3).Thepeakenergyconcentration
at1050Hzisthefundamentalfrequencyofthesecondtonalsegment.「
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The.responseselicitedbytheplaybacksweregroupedintothefollowingthree
categories.(1)Flightresponses:running.intheoppositedirectiontothespeaker,
runningtothemotherbytheyoungster,runningtotheyou五gsterbythemother
andclimbingtrees.Theanimalsranmostlyatfullspeedwith丑ightdistancerang量11g
from3to30m.(2)Orientationresponsesweregroupedintothefollowingtwo.sub.
categoriesbylevelofintensity.(a)Highintensityorientationresponses:staringand
scanning.Staringwasde丘nedasoccurringwheneveranindividualmadeanintense
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Fig.2.Soundspectrogramofthetestalarlncallover
the.frequencyrangeofDC・16000Hz..
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andquickheadmovementthatresultedintheorientationofitsfacedirectlyatthe
spεaker,withthedurationofmorethanonesecond.Scanningwasde丘ndasoccurring
wheneverand三ndividualmadeintenseandquickheadmovementsthatincludedthe
orientationofitsfaceatthespeaker,withthedurationofmorethanonesecond.
Thesetworespollseswereelicitedimmediatelyaftertheplaybacks,andtheanimals
showingstaringandsca丑ningtoalarmcallswereclearlyfrightelledandreadyto
runaway.(b)Lowintensityorientationresponses:100kingandglancing.Looking
wasde五nedasoccurringwheneveranindividualmadeaheadmovementthatresulted
intheorientationofitsfacedirectlyatthespeaker,withthedurationofmorethan
onesecond.Glancingwasde丘nedasoccurri且gwheneveraコindividualmadea.head
movementthatresultedintheorientationofitsfacedirectlyatthespeaker,with
thedurationofIessthanonesecond.Lookingandglancingwereelicitedimmediately
aftertheplaybacks,buttheirmotionswerelessintenseandlessquickthanthoseof
staringandscanning.TheanimalsshowingIookingandglancingwerenotfrightとned.
Inthecasewherethelookingortheglancingwaselicitedhalfasecondor皿ore
aftertheplaybacks,itwascou耳tedasdelayedresponse..(3)No-responses:nocon・
spicuousresponsesbeingobserved.
Tablelshowsthenumberofresponsesgivenbytheanimalstbtheplaybacksof
TablelNumberofresponsestotheplaybacksofalarmcallsintheMiyalimagroup
SessionDate
RespOIlses
EI玉ght
responses
Orie且tation
responses No-responses
Totalnumber
ofresponses
?
?
?
?
11/18/1981
11/19/1981
11/19/1981
5/25/1982
30(88.2)
13(65.0)
2(10.0)
8(42.9)
4(11.8)
7(35.0)
12(57.0)
24(57.1)
0(0.0)
0(0.0)
7(33.0)
0(0.0)
」?
?
?
?
?
?
?
?
Numbersinparentheses
ofresponses.
indicatethepercentagesofeachrespollsetothetotalnumber
Table2 Numberoforientationresponsesclas.si丘edby
ofalarmcallsintheMiyajimagroup
levelofintensitytotheplaybacks
Orientati・nresp。nses
SessionDate Totalnunlberofresponses
Highintensity Lowintensity
StaringScanningLooking DelayedDelayedGlallcinglookingglancing
?
?
?
?
11/18/1981
11/19/1981
11/19/1981
5/25/1982
?
?
?
?
??
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
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thealar皿callintheMiンalimagroup.Table2showsthenumberoforientation
responsesclassi五edbylevelofi且tensityto.theplaybacksofthealarmcall二.Inthe
五fsts6ssion,thealarmcallelicitedprima士ily且ightresponses,whereasorie■tation
responsesdidllot・occurmuch.TheresultsofTable2ihdicate.thatthefeworientatio且、
responses.occurringinthe丘rstsessionwereallhighintensitystaringandscallning.
Similarresultswereobtainedinthesecondsession,but,ascanbeseeninTable1,
thenumberof丑ight.responsesdecreased.Inthethirdsession,theplaybackof
alarmcallswasbarelyeffectiveineliciting且ightresponses.Theorientationresponses
inthethirdsessionweremostlylowilltensityresponses..Thefourthsessionwas
carriedoutsixmonthsafterthethird.sessiQn.Flightresponsesshowedthesame
pattemofrecoveryas .inthe丘rstsession,butthepercentageoffiightresponseswas
lowerthanthatin.thefirstandsecondsessions.
Totesttheef〔ectivenessofconspeci丘calarmcal1『inanaliengroupofJapanese
ma6aques,playbacksoftheca11recordedintheMiyajimagroupwβre .carriedoutin
theMinoo・Agroup(Table3).Theresultsindicatethatthealarmcallwase鉦ective
inelicitin歯且ightr6sponsesintheMin60.Agroup,buttoalesserextent.Inaddition,
thenumberoflowintensityorientationresponsesincreasedincomparisionwith
theresultsobtainedintheMiyajimagroup(Table4).Otherthanchangesinthe
Table3Numberofresponsestotheplaybacksofthe.alienalarmcalli且.theMinoo-Agroup
Responses「
Session Date Flight
responses
Orientation
responses No-responses
Totalnumber
ofresponses
?
?
??
?
11/10/1981
11/10/1981
11/11/1681
5/16/1982
27(50.0)
20(39.2)
8(37.5)
15(46.9)
24(44.4)
22(43.1)
25(52.1)
17(53.1)
3(5.6)
9(17.7)
5(10.4)
0(0.0)
?
?
?
?
?
??
」?
?
?
Numbersillparentheses
ofresp6nses.
indicatethepercelltaぎesofeachresponsetothetotalnumber
Table4 Numberoforientationresponsesclassi丘edbγ1eyelofintensitytQtheplaybacksof
thealie皿alarmcallintheMinoo・AGroup
Orientationrespo皿ses
Sess量on
TotalnumberDateofresponses
Highintensitナ Lowintens1ty
StaτingSca皿ning・・・…gGlan…g藷:躍2:羅
?
?
?
?
11/10/1981
11/10/19呂1
11/11/1981
5/16/1982
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
??
?
?
?
?
?
?
?
?
?
?
?
?
?
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frequenciesjustnoted,theMinoo-Amonkeysdidロotshowunusualbehavioralresponses
tothealienalarmcallsinthe且rstsession.
Thenumberofanimalsshowingthe.且ightresponsesdecreasedbythesessionsin
theMinoo.AgroupasitdidintheMiyajimagroup,butthedecreasewasnotso
greatasintheMiyajimagroup.Theresultsofthefourthsessionconductedsix
monthsafterthethirdsessionindicatethesamedegreeofrecoveryin.theeEectiveness
ofthealarmcallinMinoo-AgroupaswasseenintheMiyajimagroup.
DISCUSSION
TheacousticstructureofthealarmcallmadebyamaleJapanesemacaqueconsisted
oftwotonalsegmentsfollowedbyanoiseburst.Thetonalsegmentswhich
enco皿passedthewidefrequencyrangestart6dabruptly.Thefundamentalfrequency
tofthesetwotonalsegmentswasslightlydifferent,buteachofthemwasnotvaried
emporally.Thesepropertiesofthesoundseemtobeappropriatetosoundlocation
(Marler&Hamilton,1966).
Theacousticenergyofalarmcallsmostlyfromabout1000Hzto7000Hzoccurred,
althoughtherewasawiderangeoffrequencies.Theenergywasextremelyconcentrated
from1050Hzto3150Hz.Theseresultssuggestthatthelowrangeoffrequencies
(i.e.1-4kHz)mightfunctionasanalarmcall.According.toMasataka(1983),
frequenciesmorethan7000Hzappearedtobethecuefortheperceptionofalarm
callsbyJapqanesemacaques,butthepresentresultsarenotco耶istentwiththis
view.
Thereweretwo皿aintypesofresponsestotheplaybacksofalarmcalls.Oneof
themwas{1ightbehavior.Thedirectionoftheflightwasoppositetotheconcealed
playbackspeaker.Thisresultindicatesthatrunningawayfromtheanimalgiving
thealarmistheresponseofJapanesemacaqueswhentheyencounterpredators.Th6
0thertypeofresponsewashighintensityvisualorientationinthedirectionofthe
speaker.Althoughonlyasmallnumberof皿onkeysshowedorientati6nresponses,
theseweremainlythehighintensityoneswhichwerecategorizedasalarmresponses.
Masataka(1983)regarded丑ightbehaviorastheonlyresponsetoalarmcallsby
Japanesemacaques.Hemighthaveoverlookedorientationresponsesbecausehedid
notuseavidetaperecorder.
Thedecreaseofnulnberof丑ightresponsesinthesecondandthirdsessionsmay
havebeenduetohabitua廿oロ.Severalresearchersreportedthatrepeatedstimulation
notfollowedbyanykindofreinforcementnormallyresultedinawanningofthe
response(e.g.Snowdon,1979).Inthisexperimellt,且ightandorientationresponses
wereelicitedbyplaybacksofthealarmcallwithoutthepresentationoftheactual
predator.However,ithasnotbeenexaminedwhetheranovelstimulus,e.g.,an
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alarmcallgivenbyindividualsothertha且thealphamaleintheMiyajimagroup,
wouldcausearecoveryoftheresponses.Therefore,whetherthedecreaseofresponses
isduetohabituationorotherfactorsisanopenquestion.
Datapresentedheredemo且stratethatanalarmcallとmittedbyananimalinolle
group(Miyajimagroup)ise鉦ectiveineliciting丑ightandorieRtationresponsesin
anothergroup(Minoo-Agroup),althoughthereisadi鉦erenceinthee任ectiveness
betweenthegroups.Itani(1963)hypothesizedthesignalfunctio且ofalarmcalls
ofJapaneβemacaquesfrαnhisnaturalisticobservationwithintheTakasakiyama
group,buthedidnotexaminethefunctionofthesecallsbetweengroups.The
differe且ceinthee任ectofthealarmcallintheMiyajimaandMinoo・Agroups
suggeststhatadditionalresearchbedonetodeterminewhetherindividualdiH;erences
intheacousticpropertiesofalaτmcallsinfluencetheresponsesofanユmals.
CONCL、USIONS
?
?
?
?
?
?
AlarmcallsofJapaneseInacaqueshadacousticpropertiesappropriateto
soundlocation.
Playbacksofalarmcalls.hadtheef〔ectselicitingflightandhighintensity
orientatioエ1responsesofthegroupmembers.
AlarmcallsofJapanesemacaquesserveasawarningsignaltotheconspeci丘c
individualsasweliastotheirgroupmembers.
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